Changes of GABA metabolic enzymes in acute retinal ischemia.
It is reported that GABA accumulates in Müller cells in ischemic and diabetic rat retina. To investigate the mechanism of GABA accumulation in Müller cells, we localized GABA and glutamate in ischemic rat retina and measured the activity of GAD and GABA-T, enzymes involved in GABA metabolism. Using general anesthesia, we incised the bulbar conjunctiva of the rat around the limbus and clamped the left optic nerve. A sham operation was performed on the right eyes. Ocular ischemia was sustained for 30, 60 and 90 minutes. Rat eyes were enucleated immediately after ischemia and prepared for immunohistochemistry and enzyme activity measurement. Glutamate-like immunoreactivity (Glu-IR) in the sham-operated rat retina was observed in all retinal layers, showing intense staining in the nerve fiber layer (NFL), ganglion cell layer (GCL), and inner plexiform layer (IPL). Glu-IR increased in the outer plexiform layer (OPL) and outer nuclear layer (ONL) in an ischemic time-dependent manner. GABA-like immunoreactivity (GABA-IR) in sham-operated rat retina was observed in NFL, GCL, IPL and inner nuclear layer (INL). When the ischemic time was extended, GABA-IR intensely stained Müller cells. GAD activity was not changed in ischemic rat retina as compared to normal rat retina, but GABA-T activity was significantly decreased in ischemic rat retina. These results suggested that glutamate was induced by ischemia and was converted to GABA by GAD activity. Increased GABA was not metabolized because GABA-T activity was decreased. GABA accumulation in Müller cells progressed during the change in activity of these metabolic enzymes.